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(54) Improvements relating to vehicle air euepenelon 



(57) A bracket (1,2) for a vehicle air sueponafon 
comprises a hollow body (13) of aluminium which is 
adapted to be fixed at its top to a vehicle chassis mem- 
ber, has two opposed side walls (1 6,1 7) carrying co-ax- 
tal bearings (24) at lower ends for a pivot of a trailing 
arm, and has rigidly retained to and between the side 
walls a fitiff eriing member (28) oT plate fonn made of alu- 
minium. A lower portion (29) Of the stiffening member 
extends around below the bearings (24) and an up- 
per portion (30) extends to the top of the body (13) ra- 
dially of the bearings. The stiffening member strength- 



ens the bracket (1,2) to wit^istand lateral loading in use. 
Its preferred form and arrangement concentrates ihe lat- 
eral bading in a plane containing the axis of the bearings 
(24) and extending through the upper portion (30), 

A vehicle air suspension including two of the braoK- 
ets (1 ,2) hae the brackets connected in fixed spaced re- 
lationship by asubstantiaify rigid cross member (3), also 
made of aluminiuni, which ie connected to proximal side 
watts (16) of the brackets and has part of its cross-sec- 
tion shaped to correspond with, and align with, the lower 
portions (29) of the stiffening members (28). 
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DeoGTiption 

This invention relates to vehicle air suspension of 
the kind comprising a bracket which secures to and de- 
pencte UorY\ a chas$te n^ember of a vehicle, atralling arm 
which ©xiencte generalfy longilucOnally of the vehicle and 
is mounted on the bracket for pivoting relative thereto 
about a pivotal axis generally transverse of the vehicle, 
and an air spring which is carried by the trailing arm rear- 
wardG of the pivotal axle to act between the vehicle's 
chaeGle and the trailing arm. Such a vehicle air suspen- 
sion is hereinafter referred to ae 'of the kind described'. 

An axle for rotatably mounting a road wheel is se- 
cured to the trailing arm reanwards of the pivotal axis for 
U69 of a vehicle air suspension of the kind described on 
a vehicle. The axle nr©y be a stub axle. 

A vehicle air suspension of the kind described may 
comprise two of the brackets, one for each side of a ve> 
hicie. having respective trailing arms pivoted to them 
about a common pivotal axis, and each trailing arm car- 
rying an air spring rearwardly of the pivotal axie. In euch 
an arrangement eaoh of the iralllng arme may have a 
respective stub axle secured to it, or the twoirailing arms 
may have one axie secured to them which extends be- 
tween and beyond the trailing arms and carries two or 
more road wheels. 

Conventionally vehicle chassis have begn con- 
structed from steel members and the or each bracket of 
a vehicle air suspenston of the kind described has sim- 
ilarly been made of steel, usually Steel plate. Usually the 
or each bracket is welded to a chaesis member. How- 
ever: with an increasing need to eave weight in vehicles, 
particularly in freight carrying vehldea, vehble chassis 
are being made more often now of aluminium alloy, and 
there is a need for the brackets also to be made of alu- 
minium altoy (hereafter referred as aluminium for con- 
venience). 

A difficulty arising from the use of aluminium in the 
manufacture of the brackets has been to provide suffi- 
cient strength in the brackets to resist the loading to 
which they are subjected in use, especially laterally of 
the brackets. The present ir\vention addresses this dif- 
ficulty. 

According to a first aspect of the present inventfon 
a bracket is provided adapted for use in a vehicle air 
suspension of the kind described, characterised in that 
it comprises a hollow txxly made of aluminium having a 
top adapted lo be fixed to a chassis member of a vehicle 
and extending downwards from the top two opposed 
Side walls canymg at lower parts thereof co^ial bear- 
ings for a pivot of a trailing arm of the vehicle air sus- 
pension, and rigidly retained to and between the side 
walls a stiffening member ol plate fonn made of alumln^ 
ium having a lower portion which extends around and 
below the bearings and an upper portion which extends 
to the top of the body radially of the bearings. 

The stiffening member gives appreciable strength 
to the bracket to withstand lateral loading when in use. 
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Pre1erai?ly the form of the stiffening member and its ar- 
rangement in the body of the bracket is such that lateral 
bading on the bracket when it is mounted for use will 
be concentrated essentially in a plane which contains 
the common axis of the bearings and extends through 
the upper portion of the member, or substantiaJly so. 
Preferably the upper portion extends perpendrcularly of 
the top of the body. Thus, when the top Is secured in a 
horizontal plane to a chassis member of a vehicle, the 
u|3per portion of the stiffening member then extends ver- 
tically relative to the common axis of the bearings so as 
to be In the optimum position for taking laterai loading 
on the bracket, and to avoid off-line loading on the brack- 
et "which can create undesirable couples. 

Extendingof The lower ponion of the stiffening mem- 
ber around and beiow the t^earings strengthens the low' 
er parts of the side walls of the body 

Preferably the lower portion extends arcuately sub- 
stcuitialty co-axially. about the bearings. Ideally there is 

^ a curved transrtbn between the lower and upper por- 
tions of the st'rffening member. The stiffening member 
may be wekied to the opposed side walls of the body. 
The preferred form of the stiffening member enables 
good continuous welde to be formed between the mem- 

^-5 ber and the side walls along at least most of the depth 
of the stiffening mernber. 

Preferably the top of the bracket Is adapted to be 
welded to a chassis member. It is desirable for tlie top 
to present a continuous profile which is smoothly de- 

30 fined and planar in order for a good continuous weld to 
be achieved. 

The body may be of elongated horizontal cross-sec- 
tion the opposed side walls forming the opposite bnger 
sides of that cross-section. The hollow form of the body 

55 may taper downwardly -from the top and may have sub- 
stantially closed Walls joining the opposed side walls. 
Preferably the depth ol the body from the top to the bear- 
ings is as great as is practicably possible for the vehrcle 
air suspension for which It Is adapted to be used. It is 

40 also desirable for the fore and aft dimension of the top 
ol the body to be as great as possible to aid security of 
the bracket's joint at a chassis and resistance to couple 
stresses at the joint. 

In a preferred embodiment of the bracket the body 
comprls es two mUror image shells formed from alumin- 
ium sheet material. The shells are butt-welded together 
to present the elongated horizontal cross-section re- 
ferred to above, tapering downwardly from the top of the 
body. Although the shells may be joined together at the 

BO opposed side walls of the body, it is preferred to join 
them at the narrower ends of the cro&s^ection, 

The bearings may be of steel, preferably stainless 
steel. They may be located In complementary holes in 
the opposed skje walls and be retained in the holes by 

ss friction. Each bearing may comprise two components of 
top hat shape which are inserted in a hole In the reepec- 
tiveslda wall from opposite sides of the wall, and overlie 
the surfaces of the wall around the hole to protect the 
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side wall trom wear by a trailing arm pivotod to the braok- 
et at the bearings. 

Addrtlonal locations may be provided fn the op- 
posed side walls for a suspension damper to be pivotaily 
conneded to the bracket. « 

According to a second aspect o< the present inven- 
tion a vehicle air suspension is provided of the final ds- 
scribed characterised in that the brocKet is in accord- 
anc9 with the Rrst aspect of the invention herein eet forth 
and the trailing arm Is pivoted to the bracket at the bear- 
Ings thereof. 

The vehicle air suspension may include an axle 
mountsd on the trailing arm. 

A brace may be fixed to and extend from the body 
ot the bracket to be anchored to a suitable part of the 
chassis of the vehtole to which the suspension is fitted 
for use. The brace enhances the r^idlty of the roced 
bracket against tilting under lateral loading. 

According to a third aspect of the invsntran a vehicle 
suspension is provided o1 the kind dsscrlbed which com- 
prfsGs two of the brackets, for opposfts* longitudinal 
sides of a vehicle, two of the trail Ing arms and air sp rings 
carried by the trailing arms, and is characterised in that 
the brackets are each in accon:ldnce with the first aspect 
of the present invention and the trailing arms are pivoted 2b 
to their respective brackets at the bearings thereof. 

Each trailing arm may have a stub axle mounted on 
it. Alternatively the two trailing arms may have an axlg 
secured to them which extends between and beyond the 
trailing arms for carrying two or more road whaels. 3Q 

Each of the brackets may have a brace fixed to its 
body which extends laterally from the body for anchor- 
age to a suitable part of the chassis. Alternatively the 
bracKets may be connected together In a fixed spaced 
relationship by means of a substantially rigid cross 35 
member. The cross member can stiffen the brackets fur- 
ther, assist resistance to tilting forces on the brackets 
under lateral loading and also serve to set the pivots of 
the trailing arms in correct relative positions. Preferably 
the cross member is made of aluminium. Such a cross 
member Is conveniently welded at its ends to the brack- 
ets, at the proximal skJe walls of the brackets. The cross 
member may be made from sheet aluminium materia), 
which may be of similar thickness to sheet material used 
for the bodies of the brackets and/or for the strffenlng <s 
members of (he bfBCkets. For Increased effectiveness 
in withstanding lateral loading and to be torsionally com- 
pliant the sheet material is preferably shaped tc corre- 
spond for at least part of its cross-section, transversely 
of its length} to the shape of the lower ponk)ns of the ^ 
stiffening members, and the cross member is fixed to 
the side walls of the brackets so that its common shap- 
ing is directly aligned with the lower portions ot the stiff- 
ening members. Torsional compliance is desirable to 
avoid loading on the cross member from the brackets ^ 
which should be taken by the chassis. Above the level 
oi the lower portions the shaping of the cross^sectlon of 
the cross member may foltow that of the upper porttons 



of the stiffening members, or it may deviate from that 
ehape. Iimay, for exampie, extend obliquely to ihe upper 
portions away from the common shaping, and then 
transversely of the upper portions so as to enhance the 
rigkjity of the cross-member tongitudinatly of the vehtele 
to which the suspension Is fitted for use. At the brackets, 
where the loading of the cross member is greatest for 
the fitted suspension, the cross member is preferably of 
a depth to extend for the full, or the greater part of the. 
depth of the brackets. In order that the air suspension 
may be adapted for fiutng to a range of vehicles having 
varying suspension installation requlremente, the brack- 
eta and cross member may be made such that the 
brackets project above the ends of the cross-member 
and can have their depths reduced at the upward pro* 
jections to suit a particular installatkin. 

As in the case of the stiffening members, for a good 
welded joint between the cross member and the brack- 
ets, ri is desirable that the cross member should present 
a smooth profile along which continuous welds can be 
produced along the full depth of the cross member. In- 
stead of weldi/ig the cross member directly to the skJe 
walls of the brackets, pads of larger surface area than 
the ends of the cross member may be welded on to the 
side waUs, and the cross member may be welded to the 
pads, thereby reducing the concentration of welding on 
the side walls, and the riskof weW distortion of the side 
walls. 

Loading on the cross member when the suspension 
is in use decreases towards the centre of its length and 
so the depth of the cross member may be reduced at its 
medial region. 

Instead of having the cross member and stiffening 
members as separate components, they may be provid- 
ed integrally by one component which extends between 
the brackets, through the proximal sjde walls of the bod- 
ies of the brackets and across the interiors of the bodtes 
to the opposite side walls. Conveniently |he component 
is welded throughout its crose-sectional profile lo the 
two side walls of each of the brackets. 

According to a fourth aspect ot the present invention 
a vehicle is provided which Is characterised in that It in- 
cludes a vehicle air suspension in accordance with the 
third aspect of the Inventbn herein set forth. 

An embodiment of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawtnge. In which, 

Figure 1 is a simplified, partially sectionedi side 
view of part of a vehicle chassis to which is fitted a 
vehicle air suspension in acoordance with the third 
aspect of the invenilon: 

Figure 2 is a rear view of part of the suspension: 

Figures 3, 4 and 6 are respectively side, rear and 
plan views of a bracket of the suspension; 
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FIduroa 6 and 7 are dniarged eide aod rear views 
respectively of a stiffening member of the bracket, 
end 

Flguree 8 and 9 are dide arid rear views respec- 
tively of a cross member of the suspension. 

Referring to Figures 1 and 2 of the drawings, a ve- 
hicle air suspension is shown which comprises a pair of 
spaced brackets 1 . 2 connected by a cross member 3, 
each bracket having pivoted thereto a respective trailing 
arrn 4 on which Is mounted an air spring 6 (only one is 
shown], and the trailing arms having an axle 7 clamped 
transversely to them intermediate the brackets and the 
air springe, a teloecopic suepension damper 8 Is pivot- 
ally connected between each bracket 1, 2 and the axle 7. 

The suspension is fixed tothe un derside of a vehicle 
chassis 9 by the brackets 1, 2 and by mountings 10 o1 
the air springs 6. The chassis 9 may be composed of 
connected aluminium longitudinal and lateral chassis 
membe«'S 11, 12 respectively. 

The brackets 1 . 2 are similar. Each bracket has a 
body 13, as ehown in Figures 3 to 5, made from two 
shells 14» 15 of mirror image shapes fomied from alu- 
minium sheet material. The body so made is tubular 
comprising two upright, parallel, opposed, inner and out- 
er, side walls 1 6. 1 7, an upright front wall! 8 and a down- 
wardly and inwardly inclined rear wall 19. A generally 
rectangular cross-section is presented elongated in the 
fore and aft direction the bracket and tapering down- 
wards from a ffat top 20 of the body. The shells 14. 15 
are welded together centrally along the front and rear 
walls Id, 19. There are rounded corners between the 
front wall and the two side walls 1 6, 1 7. and the rear wall 
is rouoded outwardly between the s We walls. At the top 
20 and its bonom the body Is open. The lop 20 Is sub- 
stantial Jy larger than the txrttom so that a profile of good 
size is provided for the bracket to be welded at the top 
to a chassis member. A continuous smooth wefclcan be 
made all around the top 20 to secure the bracket soundly 
to the chassis. Rear wall 1 9 stops short of the bottom of 
the body 13 to leave an opening 21 at which the fonward 
end of the respective trailing arm 4 enters into the lower 
end of the body. 

An ebn gated pad 22 is welded on the outside of the 
Inner side waK 16 of the body of each bracket. The pad 

22 is positioned adjacent to the front wall iSand extends 
almost the full depth of the Side wali from the top 20 to 
the bottom of the body 

Co-axial holes 23 are formed in the side walls 16, 
17 at their lower pans. The hole at the inner side wall 
also extends through the pad 22. Secured in the holes 

23 are bearings 24 which receive pivot bushes, not 
shown, and a pivot boft 25, Figure 2. secured by a nul 
26, by which the forward end of the trailing arm 4 is piv- 
otatly connected to the bracket. Each bearing 24 com- 
prises two stainless steel components of top-hat shape 
which are inserted into the respective hole 23 from op- 
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posite ends of the hole and provide protective annular 
flanges around the hole at the faces of the outer side 
wall 17 and at the inner face of the inner s\6e wall IS 
and the exposed face of the pad 22. The components 

5 of each bearing are made slightly over-size for the holes 
to achieve an Interference fit. They may be fined inio the 
holes in a contracted state after having first been cooled, 
for example in liquki nitrogen. As the components sub- 
sequently return to normal temperature and expand 

10 they become securely held in the holes. 

A tubular aluminium bush 27 extends between and 
through the side walls at their upper parts, near to the 
rear wall 19. The bush 27 Is welded to the side walls. It 
receives a bolt 28, Figure 1 , by which the respective sus- 

'5 pension damper 8 is connected to the bracket. 

Welded inside the body of each bracKet is a stitTen- 
ing member 28 formed from aluminium sheet material. 
The stiffening member extends between the two skie 
wails 16, 17 and for almost the lull depth of the body 

^ ffom the top 20. As best seen In Figure 6. the stiffening 
member has an arcuate tower portion 29 and a straight, 
vertical, upper portion 30 which extends radially of the 
axis of curvature of the lower portion 29 and Joins the 
lower portion at a radiused bend 31 , The stiffening mem- 

?5 ber is fixed In the body such that the arcuate lower por- 
tion 29 extends arour^ and below the bearings 24. to- 
wards the front wall 1 8. its axis o1 curvature co-axial with 
the common axis of the bearings, and the upper portion 
30 extends vertically, perpendicularly, to the top 20 of 

so the body radially of the common axis of the bearings. 
Ample clearance is allowed between the lower portion 
29 and the ton^ard end of the trailing arm to avokj any 
interference between them. By its positioning and form 
the stiffening member strengthens the bracket subslan- 

35 tially to resist disiorting forces under lateral loading on 
the bracket when the suspension is in use. The form of 
the member also enables N to be secured to the side 
wails 16. 17 by good smooth and continuous welds all 
around the side edges of the member to the extent that 

40 access allows. 

Fixed to and extending between the two brackets 
1 , 2 is the crose member 3 which is also made of alu- 
minium sheet material. As ehown in Figures 8 and 9, the 
cross member 3 is shaped so that at its opposite end 

« portions it has a cross-section in the shape of an invert- 
ed figure two. A lower ponion 32 of the cross section is 
arcuately curved throughout the length of the cross 
member similarly to the lower portions 29 of the stiffen- 
ing members 28 in the brackets. An upper ponion 33 of 
the cross section comprises an inclined part 34 which 
extends through a vertical plane containing the axis of 
cu Mature of the arcuately curved lower portfon 32, and. 
at the opposite end portions of the cross rr^mber, a hor- 
izontal part 35 joined to the top of the inclined part 34 

SB by a well rounded bend 36. The depth of the cross mem- 
ber is reduced at an Intennediate part of its length by a 
recess 37, Figure 9, cut into the upper portion 33. The 
recess 37 gradually deepens down from the opposite 
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end porttons of ihe cro8s member almost to the arcu- 
ately cun/ed lower portion at the mocfial region of the 
cross member. Ends o1 the cross member are welded 
to the pade 22. as shown in Figure 3. A good, smooth, 
continuous weld can be provided all around each of the 
ends b9cause of the cross-sectlonal shape of the cross 
member. Welding the cross member to the pads avoids 
the risk of disiortbn of the inner side walls. The welded 
ends are so positioned at the brackets that the lower 
portion 32 of the cross member is In direct alignment 
with the lower portion 29 of the stiffening members 28. 
At the end portions, the cross member extends for the 
greater part of the depth of the brackets. The cross 
member is consequentty strengthened where the load- 
ing on the croes member is greatest when the suspen- 
sion is in use. 

Rigidity of the brackets when fixed to the chassis Is 
enhanced by the cross member so that tilting forces on 
the brackets under lateral badingare strongly resisted. 
The cross msmber not only has substantial stiffness 
against lateral loading but it is also compliant torsionally 
and vertically. The fitted suspension has no welded or 
^her direct connectk>n with the chassis at the cross 
members, thereby leaving the cross member free of 
stresses that such connectbns could produce for Hs 
maximum strengtti to bo available to take lateral loading 
between the brackets. Since the cross member and stiff- 
ening members are aligned, bending between them is 
avoided and consequent stressing at the brackets. 

Aluminium sheet material used for the croas mem- 
ber may be of similar thickness to the material used for 
the bracket bodies and stiffening members. 

The atuminium brackets and cross member provkje 
appreciable saving in the weight of the euepenskDn 
whilst affording considerable strength and stability un- 
der loading exerted on the fitted suspension in the 
course of its use. 



Claims 

1. A bracket adapted (or use in a vehicle air suspen- 
sion of the kind described, characterised in that it 
oomprises a hollow body (13) made of aluminium 
having a top (20) adapted to be fixed to a chassis 
member of a vehicle and extending downwards 
from the top two opposed side walls (16,16> carry- 
ing at bwer parts thereof co-axial bearings (24) for 
a pivot of a trailing arm of the vehicle air suspension, 
and rigidly retained to and between the side walls a 
stiffening member (26) o1 plate form mads of alu- 
minium having a lower portion (2d) whch extends 
around and below the bearings and an upper por- 
tnn (30) which extends to the top of the body radi- 
ally of the bearings. 

2. A bracket according to claim 1 charncterised in that 
the stiffening member (28) is of a form, and is ar- 
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ranged in the body (1 3), to concentrate lateral bad- 
ing on the bracket in use tn a plane which contains 
the common axis of the bearings (24) and extends 
through the upper portion (30) of the stiffening mem- 
S ber, or substantially so. 

3. A bracket according to claim 1 or claim 2 character- 
ised in that the upper portion (30) of the stiffening 
member (23) extends perpendbuiariy of the top 

10 (20)of thebody (13). 

4. A bracket according to any preceding clatm charac- 
terised in that the lower portion (29) of the stiffening 
member (2B) extends arcuately. substantially co- 
axialiy. about the bearings (24). 

5. A bracket according to any preceding claim charac- 
terised in that there is a curved transitbn (31) be- 
tween the bwer portion (29) and the upper portion 

20 (30) of the stiffening member (28). 

6. A bracket according to any preceding claim charac- 
terised in that the stiffening member (26) is wekJed 
to the opposed eide walls (16,17) by continuous 

25 welds extending along at least most of the depth of 
the siinoning member. 

7. A bracket according to any preceding claim charac- 
terised in that the top (20) of the body (1 3) presents 

^ a continuous profile whbh Is smoothly defined and 
planar lor continuous welding to a chassis member 
of a vehicle. 

6. A bracket according to any preceding claim charac- 
^ terised in that the body (1 3) is of a cross-section 
which is elongated horizontally tn the position of use 
of the bracket and the two opposed skJe walls 
(16,17) form the longersides of that cross-section. 

4^ 9. A bracket according to any preceding claim charac- 
terised in \bsX the body (1 3) tapers downwardly from 
the top (20). 

10. A bracket according to any preceding claim charac- 
^ ter Ised in that the body (1 3) has substantial ly closed 

walls (1 6, 1 9) joining the two opposed walls (1 6, 1 7). 

11. A bracket according toany preceding claim charac- 
terised in that the body (13) comprises two mirror 

SO image shells (14,15) fomiod from aluminium sheet 
material and joined together, 

12. A bracket according to claim 11 as dependent from 
claim 10 characterised in that the two shells (14,15) 

^ are joined together at the substantially closed walls 
(18.19). 

1 3. A bracket according to any preceding claim charac- 



EP0 773 119 A1 



7. 

so 
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tensed in ihat the two opposed side walls (16,17) 
are formed with holes (23) in which the bearings 
(24) are retained by friction. 

14. A bracket according to claim Id characterised in 
that the bearings (24) each comprise two compo- 
nents ol top hat ehap© which are Ineerted in the re- 
spective hole (23) from opposite sides ol the re- 
spective side wail (16,17) and overlio the surfaces 
of the side wall around the hole. 

1 5. A bracket according to any preceding claim charac- 
terised in that the two opposed side walls (16,17) 
have locations whereby a suspenston damper can 
be pfvotatly connected to the bracke!. 

16- A vehicle air suspension comprising a bracket (1 ,2) 
which secures to and depends from a chassis mem- 
ber ol a vehicle, a trailing arm (4) which extends 
generally longitudinally of the vehicle and is mount- 
ed on the bracket for pivoting relative thersto about 
a pivotal axis generally transverse of the vehicle, 
and an air spring (6) which is carried by the trailing 
arm reanwards of the pivotal axis to act between the 
vehicle's chassis and the trailing arm, characterised 
in that the bracket (1 ,2) Is in accordance with the 
bracket claimed in any of claims 1 to 1 5 and the trail- 
ing arm (4) is pivoted w the bracket at the bearings 

(24) thereof. 

17. A veh id e ai r suspension according to claim 1 6 cha r- 
actsrised in that an axte (7) is mounted on the trail- 
ing anr) (4), 

18. A vehicle air suspension comprising two brackets 
(1,2) which secure to and depend from chassis 
members at opposite longitudinal sides ol a vehicle, 
two trailing arms (4) which extend generally longi- 
tudinally of the vehicle and are mounted on the re- 
spective brackets for pivoting relative thereto about 
a pivotal axis generally transverse of the vehicle, 
and air springs (6) carried by the trailing anms rear- 
wanJs of the pivotal a^cis to act between the vehicle's 
chassis and the trailing arms, characterised in that 
the brackets (1.2) are each in accordance with the 
braclcet claimed in a ny of claims 1 to 1 5 and the trail- 
ing arms (4) are pivoted to the respective brackets 
at the bearings (24) thereof. 

19. Avehideairsuspenslonaccordingtocjaim I8char- 
acterised in that an axle (7) extends between and 
is secured to the trailing arms (4) and extends be- 
yond the trailing arms for carrying road wheels. 

20. A vehicle air suspension aocofdlng to daim 18 or 
claim 1 9 charactensed In ihai the brackets (1 ,2) are 
connected together in a fixed spaced relationship 
by means of a substantially rigid cross member (3). 
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21 . A vehicle air suspension according to claim 20 char- 
acterised in that the cross member (3) is made of 
aluminium. 

s 22. A vehicle air suspensbn according to claim 20 or 
claim 21 characterised in that the cross member (3) 
Is shaped to correspond for at least part (32) of Its 
cross-section, transversely of its length, to the 
shape of the lower pontons (29) of the stiffening 

10 members (26), and the cross member is fixed to 
proximaJ ones of the opposed side walls (16,17) of 
the brackets so that its correspondingly shaped part 
(32) is directly aligned \Anth the lower portbns of the 
stiffening members. 

IS 

23. A vehicle air Buspension sccoreiing to claim 22 char- 
acterised in thai the cross member (3) has pan of 
Its cross-seciior> shaped to correspond, and io 
align, with the upper portione (30) of the stiffening 

^ members (28). 

24. A vehicle air suspension according to claim 22 char- 
acterised in that the cross member (3) has a part 
(34) of its cross'secticn shaped to extend obliquely 
to the upper portions (30) of the stiffening members 
(28), away from the correspondingly shaped part 
(32). and a pari (35) ol its cross-sectton adapted to 
extend transversely of the upper portions (30) of the 
stiffening members. 

so 

25. A vehicle air suspensbn according to any of claims 
20 to 24 characterised in that at least at the brackets 
(he cross member (3) extends for at least the great- 
er part of the depth of the brackets (1 ,2). 

as 

26. A vehicle air suspenston according to any of ctaims 
20 to 25 characterised in that pads (22) of larger 
surface area than the ends of the cross member (3) 
are welded to and between the ends of the cross 

*o member and prxsximal ones of the opposed sbe 
walls (16.17) of the bnackets (1 .2). 

27. A vehicle air suspension according to any of claims 
20 to 26 characterised in that the cross member (3) 

45 is integral wfth the stiffening members (28). 

28. A vehicle characterised in that it includes a vehicle 
air suspension in accordance with any of claims 20 
to 27. 

SO 
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